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COVID-19 Vaccines: Global Health Issues

The Coronavirus Disease 201@0VID-19) pandemichas led to severe health and economic

consequenceacross the globavith country governments struggling to contain the spread of t sara M. Tharakan,
disease¢hrough physical lockdown and quarantine measures, while working towards vaccine coordinator

prevent further morbidity (illness) and mortality (deatky of December 82020, COVID-19 Analyst in Global Health
cases had reachedughly67 million, with over 15 million deaths globallyThe successful and International
deploymenbf a COVID-19 vaccine globally could curb spread of the vioysiding in creating  Development

herd immunity whereby a high proportion of individualgthin a population are resistant to
infection based on prexisting immunity (through vaccination and/or previous infecti@i)

least 200 experimental COVHD9 vaccine candidates are under developmenidwide. As of
November 30, 202Geveral companieincluding Pfizer and Modernaadrequested emergency
use authorization from the Food and Drug Administration (FDA) for their vaccine candidate:
Vaccine development is typically a long, complex, and difficult process that can take decad Tiaji Salaam-Blyther
However, dgven the urgency ofontrollingthe COVID-19 pandemic, governments, Specialist in Global Health
philanthropies, international organizations, scientists, and manufacineergoediing research

and development (R&D) for COVH29 vaccinesnd other medicatountermeasuredhe stated

goalof many entities isnaking a vaccine widely availabkgthin two years Theseaccelerated

effortsinclude performing different stages of vaccirials simultaneouslytesting multiple

vaccineand therapeuticandidates in coordinated clinical triagsd ramping up production and distribution capacity for
when a vaccine candidate receives regulatory approval.

December 8, 2020

Kavya Sekar
Analyst in Health Policy

Congressappropriages fundgor multilateral and bilaterajlobal immunization activities the Departmendf State, Foreign
Operationsand Related ProgramsndDepartments ofabor and Health and Human Services appropriatidis These

activitiesare implemented bilaterally liie U.S. Centers for Disease Control and Prevention (CDC) and the United States
Agency for International Developme(USAID), and used in support of multilateral vaccine campaigns for diseases like
polioandmeasle$ ed by groups 1like the United Nat ilbhSgoveimantther e n’ s
secondargest contributor tglobal vaccination capaigns.During the COVID19 pandemichowever,U.S. engagement

with the international community has besen asineven On the one hand, U.S. agencies such aEfh%& are collaborating

with international counterpartsn COVID-19 vaccines development regtibn On the other hand, the U.S. government has
notjoined new multilateraand internationagfforts for COVID-19 vaccine development.

This report providgan overview of U.S. government and multilateedforts todevelopCOVID-19 vaccineslt also
describes how otheelated issues, such as domestic muedlical productegulation as well ahumanitarian, foreign
assistance, diplomatiandinternational trade consideratigmeightaffectthe availability of an eventual COVHD9 vaccine.
As Congress considers its role in advancing a COl8vaccine, it may consider several issues, including

X global health funding options for COVHD9 vaccines

X low-and middlei n ¢ o me ¢ o u n taccésste COV(HD Maccinas)and

X adapting vaccine piforms for future infectious disease outbreaks.
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What |s aVaccine?

A vaccine is a biological preparation that contains small amou
of weak or dead diseasmausing agents, known as antigens, wh
include viruses, bacteria, fractionstbése agents, or the toxins
WKH\ SURGXFH 2QFH DQ DQWLJHQ LV
ERG\ WKH LPPXQH V\VWHP "DWWDFN
antibodies and immune memory cells that prevent future

vaccines is weakened or dead, vaccines generally do not cau
the illness they are designed to prevent (except in rare cases
certain vaccines).

Along with the antigen, vaccines contain other ingredients sug
preservatives, stabilizermyéadjuvants. Preservatives are
intended to keep vaccines free from contamination. Stabilizers
allow vaccines to be stored for a period of time and help stabil
antigens. Adjuvants help trigger the immune response,
particularly for vaccines made with étéons of diseaseausing

net womdk sp tehsgr;abrhsi s thvoe adtitustatd roiubguht e |

settings.

1 World Health Organization)VHO Coronavirus Disease (COWIB) DashboardDecember 8, 2020.

2 Under an accelerated timeline, vaccine development stages may proceed simultaReousiye information, see
CRS Report R41983ow FDA Approves Drugs and Regulates Their Safety and Effectivéyesgata Dabrowska
and Susan ThauCRS Report R4483Frequently Asked Questions About Prescription Drug Pricing and Rdlicy
Suzanne M. Kirchhoff, Judith A. Johnson, and Susan TIGRE Report R4462®iologics and Biosimilars:
Background and Key Issydsy Agata DabrowskandCRS In Focus IF11083/edical Product Regulation: Drugs,
Biologics, and Devies by Agata Dabrowska and Victoria R. Green

SEwe n
4«

Callaway, “The
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6 CDC, Common Questions About Vaccinkkay 14, 2019.
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“What s
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Vaccines??”
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Human Ser viDeeembet 2017 SCDC,
2019. Food and Drug

8 For more information on global vaccination campaigns GR8 Report R4597%lobal Vaccination: Trends and
U.S. Roleby Sara M. Tharakan
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9 For more information on the U.S. efforts to withdraw from WHO,GR& Report R4657%).S. Withdrawal from the
World Health @ganization: Process and Implicationsoordinated by Tiaji Salaalyther.

aniQmetilonher hand, the U.S. governmednt 1s prc

ounfdod&d820 million contribution to tdhe Coalit
ovatifomr (dCeEWell)opment of vaccines Wlatsfight fut
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ved in drug devel opment participate 1in the

atory standards fphasmfietytiefifipaoducandig
ma n®Huoswee.ver, countries are not requMarneyd t o abi
untries are simultaneously pursuing independer

OChris Galford, “USAID Offers $20M in aidHomeland EPI for infe

Preparedness New®ctober 27, 2020CEPIis a global publigrivate patnership launched in 2017 &zcelerate
development of, and increase equitable access to, vaccines for emerging infectious diseases.

11 Seehttps://twitter.comJoeBidengtatus12808371983135948uly 7, 2020.

12 For more information, seERS Report R46593/accine Safety in the United States: Overview and Considerations
for COVID-19 Vaccinesby Kavya Sekar and Agata Dabrowska

B3 Phase 1 clinical trials assess safety and immunogenicity in a small number of volunteers. Phase 2 trials assess dosing
and side effects and may enroll hundreds of volunteers. Phase 3 trials assess effectiveness and continue to monitor
safety and typicallgnroll tens of thousands of voluntedramunogenicityefers toan immune response to a

therapeutic that may affectquuct safety and effectiveness. One FDA guidance document specifically defines
immunogenicity(for the purpose of the guidan@“the propensity ofa therapeutic protein product generate

immune responses to itself and to related proteins or to induce immunologically related adverse clini¢at events e
Immunogenicity Assessment for Therapeutic Protein Prodfiatpust 2014.

14 CRS Reprt R46593Vaccine Safety in the United States: Overview and Considerations for GE®ARccinesby
Kavya Sekar and Agata Dabrowska

15 International Council for Harmonisation of Technical RequiremfamtBharmaceuticals for Human Use (ICH)
“About I CH.?”
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U. €OVI-D9 Vaccine DEfvfeolrotpsme n't

SinChei nese scientists first s B®amwwidtuls htehegegledahal c

scientifi,encbammuomaily ySl.1 ,r e2s0e2alr,t h e st sh,ea tNmct li wdnian g
Institut @d)HofhaHealstomght 418 & alTehiomspge ae fCfOoVrItDs ha v e
been bolstered by Operat isomaWaorrg§ COpValeDd i @ © WS ) , t h
therapeutic, and diagthbefifieartdeive ]l oPenpediit h mmad iy i
of Health and Human Services (HHS)Oatmdbd¢he2 Depar
2020eight investigational 3sa poirfiAds lowerNeo vseunpbpeorr t e
2020, at 1 easttr afcltOs bhiald iboene ni na waornd e d ®*SFoome vaccine
OWSs upport epda rwanceelisimd 1 a bwoirtaht immugl t i 1 at eral organiz
example,-19 €OVEDne initially devel offield by the NI
partnership with the pharmaceuticdadl icomimpalny Mode
trittal s .

16 For a complete chronology of the early days of the pandemi€;R8eReport R46354,0VID-19 and China: A
Chronology of Events (December 20d#&hual 2020) by Susan V. Lawrence

170Ws isfunded by botlregularagencybudget authority and funding that was provided in sexeenainavirus
supplemental appropriations adt®r more information, se€RS Report R4571%,ederal Research and Development
(R&D) Funding: FY2020coordinated by John F. Sargent andCRS Report R4642Development and Regulation
of Medical Countermeasures for COVID (Vaccines, Diagnostics, and Treatments): Frequently Asked Quediions
Agata Dabrowska et al.

BMoncef Slaoui and Matthew Hepburn, “DpeehopongWs8apeSpanddE:
Strategy a iNédwEAglapdJousnal bf M&diwe, October 29, 2020.

19U.S. Government Accountability OfficBjomedical Research: COVHD9: Federal Efforts Accelerate Vaccine and
Therapeutic DevelopmerBAO-21-52, October 202Mttps://www.g@.govassets20/710287.pdf

20The Date and Betty Bumpers Vaccine Research Center is based in the National Institute of Allergy and Infectious
Diseases, one of 27 NIH Institutes and Centers.

2l“ Coronavirus Whedew York TiffedlaveribesSr,, 202 0. National Institutes
Clinical Trial of Investigational Vaccine for COVHD 9 Begins , ” press reledmmp, March 16
Administration Collaborates with Moderna to Produce 100 Million Doses of CEMihvestigational vaccine” P r e s s
Release, August 11, 2020.
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Figure 1.Overview: Normal vs .Accelerated Vaccine Development Process

1. Research
Normal: 2-4 years
Accelerated: 6 months

4. Approval

Normal: 1year
Accelerated: 6 months

2. Preclinical preparation O O O 5. Manufacturing

Normal: 2 years

Normal: 2 years
Accelerated: 6 months O O O Accelerated: 3-6 months
3. Clinical trials % @ 6. Distribution

Normal: Up to Syears Normal: 3-8 months
Accelerated: 15 years @ % Accelerated: 1 month

Source: Claire FelterWhat Is The World Doing to Crea@OVIEL9 VaccineZouncil on Foreign Relations, May
18, 2020, updated May 20, 2020, thew York Timeand Johns Hopkins University.

I't is wunclear howo miuldthi mdaWSe Irye sboeu rucseesd t o support
COVEHD vactbMhg€st htohlleg h mp Ad mir e ipsotrptlaeatdiiSorne e 1 y

disseminat® oi mftchrema tciooumt r i e s, share manufacturi
make extra do%lsS.fotre gthhmes cvhobraladgegdg gl obal ly in ot h
adas affeclt9nga COVIDThevdEFDApmdowmtr. exampl e, has be
the EMAIandrtnhe¢ional Coalition of Medicines Regt
vacaiewe | op me?dQn nMatrtcehr s1.8, 2020, therEBAaand the
meeting of global regulators, throughotthkel CMRA,
devel opeWHDr@afh di dat?] tvaicsc imrecplaeratri cw hpeatthienrg count
comply with agrechmewretyse ru théda b lekhGfMRrAc,e ment aut hori

The FDA a

lso reports that its etxhmuatrikeg it wtgethati
prior to the

pandemic hla9%Ac cpoi rvdbiddgd ctbommtf, 8 s 1 ®n e n s (
the FsPeAx per vgarcocipmseosre x panded into a multilateral
issues related t o-Ctoh¥e vdaecV&%IImaepstHeDnAt a m&ll SAhRS EMA

condiuwestpectiond ofacecamnke amtamarf acturing facilities
Agrnmeeent ( MRA) developed in May 2014. The MRA all

s
h
t

a

22 bid.

23 The International Coalition of Medicines Regulatory Authorities (ICMRA) is a global coalition of heads of agency
created, after calls to do so at the 2012 World Health Assembly, to address common issues around human medicine and
safety.

2F DA, “ F DMA Collabdrat&to Facilitate SARSoV-2 Vaccine Development,” press rel
2020.
5Since 2003, the FDA and the EMA have facilitated “technic:

along with relevant authorities from Japamn@da, and Australia, among others.

26 Anna Abram, Deputy Commissioner for Policy, Legislation, and International Affairs and Mark Abdoo, Associate
Commissioner for Global Policy and StrateBwrtnering with the European Union and Global Regulators on DBV
19, FDA, June 25, 2020.
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BNT162b2 vaccinlenictaendd i Sdtaattee si,n.*®rhamaad , f amd Ger man

COVEHD vaccinePhamdcisdalnegs amnadport edly administere
t houss aonfd doses of experi memmalrvacgiemes use@ Chine
aut hor f1Chitneoenes .phar ma ¢ ¢ mp o mpyr eoSvilindoipnhga renmeirsg e ncy
of two trial vaccines tthe tdhampapmyreudndilgemgb3 Emi r at e
triadlos diam, Bahrain, Egypt, Ar gentina,, Brazil, B :
Rus,anSflaudi *Arabia

On Decenb2theXUMedi cines and Healthcare product s
granted temporhBefiyz amppBioo WTe dchm nCdOiVdlalx ei nv atchcei ne f o
countbygcoming the first®Tth@kNaty ohaltHeawohl §etr o]
( NHSpomunced that nursing home resident,s and staf
whi ch blregcaenmboenr®A8,c 0o2r0d2iln g t o press reports, S 0ome
regul atqouress thhaom® dr ¢ hat UKely fast appPovatctinemeli:
and cautioned against sifilar actions in Eur opea

Rusharsol l edSput iEQR¥Y¥ND vaccine domesti ®abhbkyg, with
3clinical trials. MThpo Ruuadihy mghwdidadshmpd®D® ms 1 1 i on

2721 U.S.C. 884e According to the FDA, “under the Food and Drug Ad
enacted in 2012, FDA has the authority to enter into agreements to recognize drug inspections conducted by foreign

regulaory authorities if the FDA determined those authorities are capable of conducting inspections that met U.S.

r e qui r e meMutual RetogiitibmAgreemerilay 8, 2020.

28 |bid.
2%« Coronavirus WVhedew York Tiffedlaveniber b, 2020.
30 |bid.
I bid and Eva Dou and Isabelle Khurdshudyan, “China and Ru.
bendinglongs t a ndi ng r uThe WashingtontPhsbeptengber 18, 2020.
32 |hi
Ibid.
33 Medicines and Healthcare products Regulatoiye ncy and the National Health Service
gives approval for first UKCOVIEL 9 vaccine ,” press release, December 2, 202

I bid and Ivana Kottasova and E mithvacBireyadandmdrk momentifther st Br i t o
p a n d e @GNNcDecember 8, 2020.

¥«“EU criticises “has-t9’ vaUKklazpegar d0Beacle mbfe rCO2ZV,I D2 02 the Ci ara Nug
U. K. Approved-I1POfiVaerc’isn eCEFMIsD e r TTimepDecemker20208. and Europe, ”
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purchase Sputn¥®k V vaccine doses.
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Diagnostics (FIND), collaborat@ouasl atrgy focuse.
rapid tests, tcraarienipnrgo flels,s0i0c0n ahlesa latchr o s s 50 ¢ o
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(LM Cby2 (mA Wd. The Global Fund estimates that |
one year to develop and secsfre access to dia

X TKHUDSHXW&éBEV by the U.N. organization Unitaid
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distribute 24359 mirlelaitomshm@GWi ¥ ThMI @RAT
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over one year to accelerate devel opment and
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36 |bid.

37 For more information on the AGAccelerator, sebttps://www.who.intihitiativesactacceleratar

38 COVAX, The COVAX Facility: Global Procurement for COVID VaccinesAugust 6, 2020.

39 |bid.

4OWHO, “ Acess to COVIBL9 Tools Funding Commitment Tracker Ne ws Rel ease, December 2, 20
“The Gl obal Fund ;I 9 Alcocoel sss Atcoc ed @V¥IaD or . ”

42 For more informtion on the Solidarity Trial, sdettps://www.who.inttmergenciesiseasesiovelcoronavirus2019/
globatresearckon-novelcoronavirus2019-ncovkolidarity-clinical-trial-for-covid-19-treatmentsaccessed on July 15,
2020

43 ACT Accelerator Therapeutics Partnersi@@VID-19 Therapeutics Investment Case
44 The four drugs areemdesivir, a drug that showed efficacy in initial clinical trials for SARS and COM2nd has
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CO/A> ar thnaevres commi tet sl ff oi pndvLOVdldY ovfasteovieme u a l
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Accelerator, experts notakapheC@QWVWIsRacei nd the Uni
develbpem t helOibmietrivastrisv eq.ule s8tbisoemn cheof whetghhet

availability ol 9avaermrdonteey aalc tCiOoVnlsD by several cou
who pledged support for COVAX to launch their ow

since been approved by the FDA for treatment of COYDlopinavir/ritonavir, a licensed HIV treatment;

hydroxychloroquine, an anthalarial drug; and interferobetala, a multiple sclerosis treatmefith e Sol i dar ity Tr i a
International Steering Committee decided to discontinue trials on hydroxychloroquine and lopinavir/ritonavir after

finding that the drugs were ineffective in slowing disease progressiampooving survival of COVID19 patients

Remdesivi{GS5734) is authorized for use under an Emergency Use Authorization (EUA) only for the treatment of

patients with suspected or laboratagnfirmed SARSCoV-2 infection and severe COVIDI. The drug hasat been

approved by the U.S. Food and Drug Administration for any use, and its safety and efficacy for the treatment of

COVID-19 has not been established. The drug has also been approved as a treatment for patients with severe COVID

19 in Japan, Taiwan, diia, Singapore, the United Arab Emirates, and the European Union. The European Commission

has granted conditional marketing authorization for Veklury, the branded version of the drug, for the treatment of

COVID-1 9 . For mor e i n f kburopean CoranssionsGearts Gonditional Marketithghautation for

Gilead’”s Veklury® (remdesli9vi rPr efsosr Rehlee atsrec,a tJmelnyt 3o,f 2C002VOL.D F
see WHO Solidarity Trial websitéftps://www.who.inttmergenciesiseasesiovelcoronavirus20194lobatreseach-
onnovetcoronavirus2019ncovkolidarity-clinical-trial-for-covid-19-treatmentsaccessed on July 15, 2020.

45 For more information on WH@oordinated vaccine R&D efforts, skttps://www.who.inttmergenciesliseases/
novelcoronavirus2019globalresearckon-novelcoronavirus2019ncoviacceleratingg-safeandeffective covid-19-

vaccineg accessed on July 14, 20ZIEPlis aglobal publip r i vat e partnership launched in 20
development of vaccines against emerging infectious diseases and enable equitable access to these vaccines for people

during outbreaks For more information on CEPI, sképs://cepi.net/

46 Gavi, The Gavi COVAX AMC: An Investment Opportynityne 2020.

47 Gavi, The COVID19 Vaccine RageDecember 2, 2020.

48 WHO ACT Accelerator websitdittps://www.who.intihitiativesiactaccelerataraccessed on July 14, 2020.

49 hid.

50The COVAX Advanced Market Commitment (AMC) aims to attract $2 billion from investors to be used to bolster

the purchasing power of lowd@mcome countries. See more at Galige Gavi COVAX AMC: An Investment

Opportunity August 2020.

51'WH O ,Mor¢ Than 150 Countries Engaged in COVID Vaccine Global Access Facility’ Press Release, Jul
2020.
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52 For more informatioron EC clinical trials, sekttps://www.emauropa.el@nhumanregulatorybverviewpublic-
healththreats¢oronavirusdiseasecovid-19treatmentssaccinescovid-19#informatioron-ongoingclinical-trials-in-
the-eusection accessed on July 15, 2020; for information on African Union trialityes//africacdc.orglewsitem/
africanrunion-commissioAlaunchesconsortiumfor-covid-19-vaccineclinical-trial/.

53 UNICEF, How UNICEF is helpingMay 2020.
54 GAVI, Facts and Figures, 2019.
55 |bid.

56 GAVI, Global Vaccine Summit 202Blay 19, 2020. Gavi, the Vaccine Alliandgdnited States endorses Gavi with
recommendation of US$ 1.16 billion, feygar commitmentfebruary 10, 2020.

57 G20 Health Ministers St arReuteApriltl®% 20P0. Meeting on Coronaviru:

BEric Friedman, Lawrence Gostin, Mat hew Kavankopign et al .,
Policy, September 15, 2020.

59 perspecties from CFR Conference Call: After COVDO : China’s Rol e-ChinaRelaons, Wor 1 d and U
After COVID &KLQDYV 5ROH LQ VCHiIh REAians \phl Q652@20%6
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65World Health Organization Strategic Advisory Group of Experts on ImmunizatittQ SAGE values framework
for the allocation and prioritization of COVHR9 vaccination Septerber 14, 2020.

%The National Academies of Sciences, Engd9Maccimer i ng and Medi c-
Al 1 ocat i on Framewoskdor Equitable Allocation of COVAID9 VaccingNational Academies Press, 2020).

7 For example, on March 2020, the House Science, Space and Technology Committee held a hearing on
Understanding the Spread of Infectious Diseases. On July 2, 2020, the Subcommittee on Labor HHS Education and
Related Agencies Appropriations held a hearing on Review of Operatigm $gaed: Researching, Manufacturing,

and Distributing a Safe and Effective Coronavirus Vaccine. On July 21, 2020, the House Energy and Commerce
Subcommittee on Oversight and Investigations held a hearing on Developing a Q9WVi&rcine. On September 9,

2020, the Senate HELP Committee held a hearing on the Role of Vaccines in Preventing Qutbreaks

68 For more information on reports and oversight activities from the House Select Subcommittee on the Coronavirus
Crisis, sedttps://coronavirus.house.goews
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"1 For example, se8. 3829the Global Health Security and Diplomacy Act of 20@fiich would require the United
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“advance research, devel opment, and deployment of effectiyv
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At the G20 Leaders’ Summit in2Riy2@&R0,SdeddeAsabommi o6nelNo

support ... the COVAX facility [of the AGXRHdR el erator].”
Summit Leaders Deamlation, November 22, 2020. As of November 30, 2020, the WHO, Gavi, and CEPI had indicated

that COVAX still needs approximately $26 billion to fully fund its goals of vaccinating 20% populations in LMICs by
the end of 2021.
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73S, 4546 the Abiding by United States Commitments Act of 2020.

74U.S. Congress, Senate Committee on Health, Education, Labor, and PeRstéobgmocratic COVIEL9 Response:
A Roadmap to Getting a Safe and BifexVVaccine to Allprepared by Senator Patty Murray, Ranking Member, Senate
Health, Education, Labor, and Pensions Committee Cihg., 29 sess., July 13, 2020.

5S. 4542

76 SeePublic Health Emergency Medical Countermeasures EnterpR$tEMCE Strategy and Implementation Blan
athttps://www.phe.goWreparednessicmphemcePagestrategy.apx

77U.S. Congress, House Committee on Energy and Comniégeging on Science and the New CoronavyirLag"
Cong., 24sess., May 14, 2020.

78.S. Congress, House Committee on Energy and Commerce, Subcommittee on Oversight and Investigations,
COVID-19 Vaccine ManufacturersTestimony of Pfizer Chief Business Officer John YoungMdéng., 29 sess.,
July 21, 2020.
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